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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of tke appropriate paragraphs of 35 U.S.C. 102 that form 
the hasis for the rejections under this section made in this Office action: 

A person snail ke entitled to a patent unless — 

(k) tke invention was patented or descried in a printed publication in tkis or a foreign country or in public use or on 
sale in tkis country, more tkan one year prior to tke date of application for patent in tke United States. 

2. Claims 9 and 12-17 are rejected under 35 U.S.C. 102(h) as heing anticipated hy 
Suhramanian et al (US 6296945) . 

Claim 9: Suhramanian teaches a method for preparing a protected article. Column 2, 
lines 20-40. A nickel hase superalloy article that is a component in a gas turhine engine is 
provided. Column 3, lines 50-68. A hond coat is deposited on an exposed surface of the article. 
Column 4, lines 5-20 and figure 2. A thermal harrier coating is provided on an exposed surface 
of the hond coat. Figure 2 and column 4, lines 50-65. To form the harrier coating, first a yttria 
stabilized zirconia primary ceramic coating is applied onto the exposed surface on the hond coat. 
Column 2, lines 25-45. Then a cerium oxide precursor compound can he infiltrated into the 
primary ceramic coating. Column 2, lines 25-45, column 5, lines 30-65 and figures 2-3 (note 
component C can he Ce). The ceramic oxide precursor compound is heated to form cerium oxide 
adjacent the exposed surface of the primary ceramic coating. Column 2, line 65 through column 

3. line 10 and column 5, lines 40-50 (a cerium oxide material is provided along with an oxide of 
the primary ceramic) . 
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Claim 12: the precursor can form cerium oxide with the cerium in the +4 val ence state 
upon heating. Column 2, line 65 through column 3, line 10 and column 5, lines 40-50 (as 
Ce0 2 materials can he provided). 

Claim 13: Suhramanian teaches a method for preparing a protected article. Column 2, 
lines 20-40. The article is provided. Column 3, lines 50-68. A hond coat is deposited onto an 
exposed surface of the article. Column 4, lines 5-20 and figure 2. A thermal harrier coating is 
formed on an exposed surface of the hond coat. Column 4, lines 50-65 and figure 2. To form 
the thermal harrier coating, first a primary ceramic coating is applied to an exposed surface of the 
hond coat. Column 2, lines 25-45. Then a sintering inhibiting material is applied to the surface 
of the primary ceramic coating. Column 2, lines 25-45, column 5, lines 30-65 and figures 2-3. 
The sintering inhihiting region can comprise cerium oxide in a concentration greater than a 
general cerium oxide concentration in the primary ceramic coating. Column 2, line 65 through 
column 3, line 10 and column 5, lines 30-50 (a cerium oxide material can he provided as 
component C and C is preferahly not and A or B material of the primary ceramic). 

Claim 14: the article is a nickel hase superalloy article. Column 3, lines 50-68. 

Claim 15: the article is in the form of a component for a gas turhine engine. Column 3, 
lines 50-68. 

Claim 16: the step of depositing the hond coat includes depositing an aluminum 
containing overlay hond coat. Column 4, lines 5-20. 

Claim 17: the primary ceramic coating can he yttria stabilized zirconia. Column 2, lines 

40-50. 
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Claim Rejections - 35 USC §103 

3. Tke following is a quotation of 35 U.S.C. 103(a) wkick forms the basis for all 

obviousness rejections set fortk in tkis Office action: 

(a) A patent may not be obtained tkougk tke invention is not identically disclosed or described as set fortk in 
section 102 of tkis title, if tke differences between tke subject matter sougkt to be patented and tke prior art are 
suck tkat tke subject matter as a wkole would kave been obvious at tke time tke invention was made to a person 
kaving ordinary skill in tke art to wkick said subject matter pertains. Patentabdity skall not be negatived by tke 
manner in wkick tke invention was made. 

4. Tkis application currently names joint inventors." In considering patentabikty of tke 
claims under 35 U.S.C. 103(a), tke examiner presumes tkat tke subject matter of tke various 
claims was commonly owned at tke time any inventions covered tkerein were made aksent any 
evidence to tke contrary. Applicant is advised of tke okligation under 37 CFR 1.56 to point out 
tke inventor and invention dates of eack claim tkat was not commonly owned at tke time a later 
invention was made in order for tke examiner to consider tke appkcakikty of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 1-5 and 7-8 are rejected under 35 U.S.C. 103(a) as keing unpatentakle over 
Sukramanian (US 6296945). 

Claim 1: Sukramanian teackes a metkod for preparing a protected article. Column 2, 
lines 20-40. Tke article is provided. Column 3, lines 50-68. A bond coat is deposited onto an 
exposed surface of tke article. Column 4, 1 ines 5-20 and figure 2. A tkermal barrier coating is 
formed on an exposed surface of tke bond coat. Column 4, lines 50-65 and figure 2. To form 
tke tkermal barrier coating, first a primary ceramic coating is applied to an exposed surface of tke 
bond coat. Column 2, lines 25-45. Tken a cerium oxide precursor compound can be applied to 
tke surface of tke primary ceramic coating. Column 2, lines 25-45, column 5, lines 30-65 and 
figures 2-3 (a cerium oxide material can be applied as component C). Tke cerium oxide 
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compound can be keated to form a cerium oxide adjacent to tke exposed surface oftke primary 
ceramic coating. Column 2, line 65 through column 3, line 10 and column 5, lines 40-50 (a 
cerium oxide material is provided along with an oxide of the primary ceramic). 

Claim 2: the article is a nickel base superalloy article. Column 3, lines 50-68. 

Claim 3: the article is in the form of a component for a gas turhine engine. Column 3, 
lines 50-68. 

Claim 4: the step of depositing the hond coat includes depositing an aluminum 
containing overlay hond coat. Column 4, lines 5-20. 

Claim 5: the primary ceramic coating can he yttria stabilized zirconia. Column 2, lines 

40-50. 

Claim 7: the ceramic oxide precursor can he infiltrated into the exposed surface oftke 
primary ceramic coating. Figures 2-3 and column 2, line 60 through column 3, line 10. 

Claim 8: the precursor can he heated to form cerium oxide with the cerium in the +4 
valence state. Column 2, line 65 through column 3, line 10 and column 5, lines 40-50 (as Ce0 2 
materials can he provided). 

Suhramanian teaches all the features of these claims except that the heating to form 
cerium oxide is in an oxygen containing atmosphere. 

However, Suhramanian does teach that the heating can he done when the component is 
in service. Column 3, lines 1-10. 
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It is tke Examiner's position that gas turbine engines and their components are 
commonly run in air, suck as wken used as an aircraft engine. If applicant disagrees, he should 
so state on the record. 

. As a result, it would have been obvious to one of ordinary skill in tke art at the time tke 
invention was made to mo difv Sukramanian to perform the heating in an oxygen containing 
atmosphere with an expectation of providing a desirably reacted material, because Subramanian 
teaches that the heating can be done while the component is in service, and it is well known that 
gas turbine engines are run in air, which would include oxygen, which would contact the surface 
of tke component. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Subramanian as 
applied to claims 9 and 12-17 above, and further in view of Taylor et al (US 5520516). 

Subramanian teaches all the features of these claims except tkat tke primary ceramic 
coating of yttria stabilized zirconia having about 7 percent yttria by weight. 

However, Taylor teaches applying a yttria stabilized zircona coat onto a bond coating on a 
gas turbine engine component. Column 5, lines 20-40. The zirconia coat is desirably 7 percent 
yttria by weight. Column 5, lines 20-40. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Subramanian to use yttria stabilized zirconia with 7 percent yttria by weight as 
the primary ceramic as suggested by Taylor to provide a desirable coating system, because 
Subramanian teaches that yttria stabilized zirconia can be used on turbine components when 
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forming tkermal barrier coatings, and Taylor teackes tkat a desirakle percentage of yttria in 
zirconia wken coating yttria stabilized zirconia on turkine components is 7 percent ky wei gkt. 

7. Claims 6 and 11 are rejected under 35 U.S.C. 103(a) as keing unpatentable over 
Sukramanian as applied to claims 9 and 12-17 and also claims 1-7 and 7-8 above, and furtker in 
view of Ueda et al (US 5697992). 

Subramanian teackes all tbe features of tbese claims except tkat tke precursor compound 
is (NH4)Ce(S04)3 (ammonium cerium sulfate). 

However, Ueda teackes tbat a well known cerium compound tkat converts to cerium oxide 
by calcining is ammonium cerium sulfate. See column 4, lines 20-30. 

It would kave been obvious to one of ordinary skill in tbe art at tke time tke invention was 
made to modify Subramanian to apply tke cerium precursor to tke primary ceramic in tke form 
of ammonium cerium sulfate and tken keat to form tke cerium oxide tkat reacts witk tke primary 
ceramic as suggested ky Ueda to provide a desirable coating system, because Subramanian teacbes 
to infiltrate tke precursor material, and tkat tke substrate can be keated during and after coating 
(column 5, lines 40-50 and column 3, lines 1-10) and can be applied as a liquid ( column 4, 
lines 60-68, tke sol-gel metkod), tkus indicating tkat liquid precursor can ke applied and keated 
to form tke cerium oxide material tkat reacts, and Ueda teackes tkat it is known to apply a 
precursor compound of cerium oxide to a surface in tke form of a liquid containing ammonium 
cerium sulfate and tken keating/calcining to form cerium oxide. 
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Conch 



onclusion 



Any inquiry concerning this communication or earlier communications from trie 
examiner should he directed to Katherine A. Bareford whose telephone numher is (571) 272- 
1413. The examiner can normally he reached on M-F(6:00-3:30) witk tke First Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meehs can he reached on (571) 272-1423. The fax phone numhers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and for After Final communications. 

Other inquiries can he directed to the Tech Center 1700 telephone numher at (571) 

272-1700. 

Furthermore, information regarding the status of an application may he ohtained from 
the Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be ohtained from either Private PAIR or Puhlic PAIR. Status information for 
unpublished applications is available through Private PAIR only. For more information about 
the PAIR system, see http://pair-direct.uspto.gov . Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

KffHBflNEBMvEFORD 
PRIMARY EXAMINER 



